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(54) Method and apparatus for defective pixel identification 



(57) A technique is disclosed for identifying poten- 
tially defective circuitry associated with discrete pixel re- 
gions in an imaging system detector. Signals represent- 
ative of the pixels in an image matrix are generated (42). 
The signals are analyzed (44) to identify mean and 
standard deviation values from a histogram of the pixel 
population (82) . Pixels lying outside of a desired range, 
such as a distribution envelope determined the histo- 
gram, are compared (84) to the mean value plus or mi- 
nus a multiple of the standard deviation. Pixels lying out- 
side of the desired range are labelled or masked (90) as 
potentially defective. 
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Description 

[0001] The present invention relates to discrete pixel 
imaging systems, such as digital x-ray systems. More 
particularly, the invention relates to the identification of 
potentially defective circuitry in detection and signal 
processing components in such systems. 
[0002] A number of techniques have been developed 
for producing images of an array of picture elements or 
pixels. Such systems typically include data acquisition 
circuitry which produces a series of signals representa- 
tive of characteristics of pixels arranged in a matrix or 
array. For example, in a digital x-ray system, detector 
circuitry senses an amount of radiation impacting re- 
gions defining discrete pixels in a detector array. Based 
. upon these radiation levels, the circuitry generates sig- 
nals representative of each pixel, typically in the form of 
digitized intensity values. The values are transmitted to 
signal processing circuitry for filtering and enhance- 
ment. This circuitry may, for example, adjust the dynam- 
ic range of the detected values, and perform enhance- 
ment functions to emphasize or de-emphasize certain 
features of the image as defined by the pixel data. After 
processing, the data is stored for reconstruction of a 
composite image. In medical imaging systems, the com- 
posite image is useful to attending physicians and radi- 
ologists in diagnosis and treatment. 
[0003] Detector circuitry in discrete pixel imaging sys- 
tems is generally required to operate within specified tol- 
erances. For example, in x-ray systems, circuitry asso- 
ciated with different pixels in the image matrix should 
produce output signals which are uniform for uniform 
levels of radiation received within the regions defined by 
the pixels. The uniformity provides accurate and repeat- 
able image quality, permitting features in single images 
to be compared to one another, and images in a series 
to be similarly compared. However, some amount of de- 
viation or tolerance is permitted between output signals 
for individual pixels to account for manufacturing differ- 
ences, sensitivity differences, and so forth. Neverthe- 
less, significant differences are generally not desirable 
between pixel circuitry output. Such differences can re- 
sult in skewing of scaling of dynamic ranges, errors in 
image enhancement, production of anomalies or arti- 
facts in the reconstructed image, and so forth. 
[0004] Techniques have been developed for analyz- 
ing detector circuitry in discrete pixel imaging systems 
for potentially defective pixel circuits. In general, such 
techniques are implemented at final stages in the man- 
ufacture of the detectors or associated circuitry, or dur- 
ing calibration of the detector circuitry in the imaging 
system. Pixels identified as potentially defective may be 
flagged or masked in signal processing software. There- 
after, signals produced by the defective pixels may be 
disregarded or filtered separately from the non-defec- 
tive pixel signals to reduce the likelihood of image 
processing errors or of unwanted artifacts. 
[0005] While such techniques are useful in identifying 



potentially defective pixels, they are not always suitable 
for rapid reevaluation of discrete pixel detection systems 
after they are placed in service. Once a system is in 
service, it may be desirable periodically to perform a pro- 

s cedure for generating or updating a defective pixel mask 
or similar data used by the image processing circuitry. 
In particular, because detector circuitry can become de- 
fective after being placed in service, and thereby result 
in degradation of the image quality over time, it would 

10 be useful to provide a computationally efficient and 
straightforward technique for identifying potentially de- 
fective pixel circuits that could be implemented by oper- 
ations personnel, clinicians or technicians. Pixels newly 
identified as potentially defective could then be flagged 

is or added to a mask employed by image processing soft- 
ware. If an unacceptable degree of degradation is de- 
tected through the techn ique, the detector or associated 
circuitry may be replaced to once again provide the de- 
sired image quality. 

20 [0006] The invention provides a technique for detect- 
ing potentially defective pixel circuits designed to re- 
spond to these needs. The technique may be employed 
in the evaluation of new detector circuitry, but is partic- 
ularly well suited to analyzing existing circuitry already 

25 placed in service. Moreover, while the technique is par- 
ticularly suitable for use in digital x-ray systems, it may 
find application in other imaging modalities wherein dis- 
crete pixel data are collected via detector circuitry 
wherein the output may vary from pixel-to-pixel within 

30 defined tolerances. The technique may be implemented 
in a straightforward procedure which is relatively time- 
efficient. Processing steps used to implement the tech- 
nique may be programmed into existing imaging system 
controllers, further facilitating its use in existing sys- 

35 terns. Pixels having output levels which differ in statisti- 
cally significant ways from other pixels in the system are 
flagged and may be added to a map or mask used by 
image processing circuitry. 

[0007] An embodiment of the invention will now be de- 
40 scribed, by way of example, with reference to the ac- 
companying drawings, in which: 

Fig. 1 is a diagrammatical representation of a dis- 
crete pixel imaging system in the form of a digital x- 

45 ray system; 

Fig. 2 is a plan view of an exemplary image matrix 
comprising a plurality of discrete pixels; 
Fig. 3 is a flow chart illustrating steps in exemplary 
control logic for identifying potentially defective pix- 

50 el circuitry in the system of Fig. 1 ; 

Fig. 4 is histogram of signal values generated by a 
discrete pixel detector arrangement in accordance 
with the steps of Fig. 3; 

Fig. 5 is a detail view of a histogram of the type 
55 shown in Fig. 4 illustrating the identification of po- 
tentially defective pixels in a discrete pixel detector 
arrangement; and 

Fig. 6 is a detail view of another histogram of the 
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type shown in Figure 4, also illustrating the identifi- 
cation of potentially defective pixels. 

[0X308] Referring now to Fig. 1 , an imaging system is 
illustrated and designated by the reference numeral 10. 
Imaging system 10 includes a controllable radiation 
source 12, such as a source of x-ray radiation, capable 
of emitting a controlled stream of radiation 14 upon de- 
mand. The stream of radiation contacts an object or sub- 
ject of interest 1 6, such as a human body, when posi- 
tioned in the path of the stream. A portion 18 of the ra- 
diation traverses the object and impacts a discrete pixel 
detector 20. Detector 20 encodes digital signals repre- 
sentative of the radiation received within discrete pixel 
regions nnd outputs a data stream 22 representative of 
the digm/ed values. This stream of digitized data is re- 
ceived by dnta acquisition circuitry 24 and is further 
processed such as to normalize the data, adjust dy- 
' namtc ranges over which the data extends, and so forth. 
The processed signals Irom data acquisition circuitry 24 
is then tiansmitted to data processing circuitry 26. Data 
processing circuitry 26 further filters the data to enhance 
the discrete pixel image defined by the data for storage 
and subsequent display. Data processing circuitry 26 is 
coupled to display/output/input circuitry 28 for receiving 
configuration parameters, such as via a keyboard, and 
for outputting reconstituted images based upon signals 
produced by detector 20 and filtered by circuitry 24 and 
26. 

[0009] It should be noted that while in the present dis- 
cussion reference is made to an x-ray imaging system, 
the techniques described herein for identifying poten- 
tially defective regions in a discrete pixel detector may 
be applied to other imaging modalities as well. It should 
also be noted that in the embodiment described, data 
processing circuitry 26, including associated memory 
circuitry for storing control routines and processed data, 
is embodied in a general purpose or application-specific 
programmable digital computer. As will be appreciated 
by those skilled in the art, alternative embodiments may 
include application-specific microprocessors used in 
conjunction with appropriate memory circuitry, analogy 
circuitry, and combinations of analog and digital circuit- 
ry. Similarly, dispiay/output/input circuitry 28 may in- 
clude conventional operator keyboards, monitors, print- 
ers, and so forth. 

[001 0] Detector 20 is configured with a detecting sur- 
face or face for producing discrete pixel signals forming 
a matrix of pixel locations as illustrated in Fig. 2. The 
discrete pixel matrix 30 comprises a plurality of pixel re- 
gions 32 arranged in adjacent rows 34 and columns 36. 
The rows and columns of pixels thus define an image 
matrix having a predetermined width 38 and height 40 
measured as an integer multiple of the pixels comprising 
the matrix. For example, in x-ray applications matrix 30 
may have pixel dimensions of 1 ,024 X 1 ,024 pixels. As 
will be appreciated by those skilled in the art, a variety 
of matrix dimensions may be employed, depending up- 



on such factors as the subject to the imaged, the fea- 
tures of interest, and the resolution desired. 
[0011] In operation, signals encoded by detector 20 
and processed by circuitry 24 and 26 are typically rep- 

5 resentative of intensity of radiation received within each 
discrete pixel region. However, specific pixel regions of 
detector 20, and associated circuitry contained within 
detector 20 may cause signals to be transmitted from 
the detector which are erroneous in nature. Specifically, 

10 such signals may indicate that the pixel region has re- 
ceived radiation above or below actual received levels, 
or has not received radiation although such radiation 
has impacted the region. In addition, regions of detector 
20 may produce unreliable or inconsistent output sig- 

is nals. The presence of such erroneous signals in the ac- 
quired data may cause circuitry 24 and 26 to erroneous- 
ly process the collection of pixel data defining the image, 
and therefore result in unsatisfactory final images. Fig. 
3 represents steps in exemplary control logic for identi- 

20 fying such defective regions or associated circuitry. 
[0012] Imaging system 10 is configured to analyze 
output from detector 20 and data acquisition circuitry 24 
and to identify potentially defective pixel data circuitry. 
Such circuitry may be included in detector 20, or in data 

2S acquisition circuitry 24. In general, such defective cir- 
cuitry may result in producing image data which is in- 
consistent with the actual amount or intensity of radia- 
tion received within associated pixel regions. As shown 
in Figure 3, the control logic may be divided into two 

30 segments, including a data acquisition sequence 42, 
and a defective pixel identification sequence 44. Each 
sequence includes steps which, when implemented, 
would be embodied in code stored within memory cir- 
cuitry associated with data processing circuitry 26. Data 

35 processing circuitry 26 executes the code upon prompt- 
ing by an operator or technician via input circuitry 28. 
[0013] Referring now to the steps of data acquisition 
sequence 42 ; the logic within this sequence begins at 
step 46 following prompting from the operator. At step 

40 48, a flat field filter is installed between source 12 and 
detector 20. As will be appreciated by those skilled in 
the art, such flat field filters pass a narrow x-ray spec- 
trum which will impact detector 20. While any suitable 
fitter may be employed for this purpose, presently pre- 

45 f erred filters include metallic screens, such as a one mil- 
limeter copper plate, or a two centimeter aluminum 
plate. To facilitate the data acquisition process, a fixture 
may be provided on source 1 2 or on detector 20 for sup- 
porting the filter. At step 50, an exposure is taken by 

so emitting radiation from source 12, through the flat field 
filter, to impact detector 20. The particular settings em- 
ployed during the exposure step will generally depend 
upon the configuration o f the system being analyzed 
and the x-ray source tube capabilities. In general, the x- 

55 ray source may be set to the highest rated voltage set- 
ting for the source tube and to the highest mass setting 
permissible without saturation of the detector, to opti- 
mize the signal-to-noise ratio of the acquisition system. 
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[001 4] Following the exposure at step 50, the pixel da- 
ta produced during the exposure is analyzed as noted 
at step 52. In a present embodiment, this analysis in- 
cludes calculation of a mean exposure in a central re- 
gion of interest within the image matrix 30. For example, 
the mean exposure may be computed for a 124 X 124 
pixel region in the center of a 2,048 X 2,048 pixel image 
matrix. This mean value is then compared to a desired 
range, such as a range of within 10 to 20 percent of the 
saturation level. If the analyses performed indicate that 
the exposure is acceptable for the purposes of the de- 
fective pixel identification sequence (i.e., within the 
range), the control logic proceeds to step 56 in Figure 
3. If, however, the exposure is found to be outside the 
range of acceptability, such as reaching a point of satu- 
ration ol the detector, control returns to step 56 where 
the operator is notified of the need to repeat the expo- 
sure sequence. 

[0015] Once acceptable exposure data is acquired 
through sequence 42, the data is evaluated through se- 
quence 44 to identify potentially defective pixel data ac- 
quisition circuitry. Sequence 44 begins at step 56 where 
the data obtained at step 50 is gain and offset corrected. 
As will be appreciated by those skilled in the art, such 
corrections generally include subtraction from each pix- 
el value of a fixed offset value for the detector system, 
and multiplication of the pixel data by a gain correction 
coefficient. Following such correction, afunctional pixel 
histogram is generated as indicated at step 58. 
[0016] An exemplary histogram of this type is illustrat- 
ed in Figure 4. In general, the histogram, identified by 
reference numeral 60 in Figure 4, represents popula- 
tions or counts of pixels within matrix 30 having prede- 
termined discrete intensity levels. Thus, histogram 60 
maps the intensity levels abng a horizontal axis 62, and 
the pixel counts or populations for each intensity level 
along a vertical axis 64. The histogram for the detector 
circuitry will generally define a step-wise curve 66 hav- 
ing a standard or Gaussian distribution. It should be not- 
ed that in the present embodiment, only pixels previous- 
ly identified" as functional are counted and analyzed in 
generating histogram 60 and through the analysis steps 
described below. Thus, where imaging system 10 has 
been previously calibrated or analyzed to detect poten- 
tially defective pixel circuitry, and such defective circuitry 
has been identified, a look-up table or mask identifying 
the pixels corresponding to the defective circuitry will 
generally have been established. Pixels defined by the 
mask as being associated with defective circuitry would 
not be analyzed in the subsequent steps. Of course, 
where appropriate, such pixel circuitry could be re-ana- 
lyzedto verify itsdefective status. It should also be noted 
that while a graphical representation of the histogram 
60 as illustrated and described herein, in practice, such 
histograms may be defined by memory contents asso- 
ciated with data processing circuitry 26. In general, such 
memory contents will include discrete intensity values, 
and pixel counts determined from analysis of the data 



resulting from exposure at step 50. 
[0017] At step 68, a maximum population or count, de- 
noted H max , is identified from histogram 60. The value 
H max is identified by locating a maximum pixel count as 
s indicated at reference numeral 70 in Figure 4, and iden- 
tifying the intensity value along axis 62 corresponding 
to the maximum count. Next, at step 72 : left and right 
boundaries or limits are identified based upon the pixel 
histogram. In particular, as shown in Figure 4, left and 
10 right or lower and upper boundaries 74 and 78 are iden- 
tified at points at which histogram 60 reaches a pixel 
count of 0. The left and right limits are then derived from 
these boundaries. Thus, the left or lower limit is deter- 
mined by moving from the left boundary 74 in an inten- 
is sity-ascending direction as indicated by arrow 76 in Fig- 
ure 4, to the next incremental value along axis 62 as 
identified by reference numeral 77 in Figure 5. Similarly, 
the right or upper limit value is derived from right bound- 
ary 78 by moving in an intensity-descending direction 
20 along axis 62 as indicated by reference numeral 80 in 
Figure 4. The next lower intensity value, indicated by 
reference numeral 81 in Figure 5, is identified as the 
right or upper limit. 

[0018] At step 82, statistical parameters are calculat- 
es ed based upon the values between lower and upper 
boundaries 74 and 78. Specifically, the statistical mean 
m H and the standard deviation a H are determined for 
the pixel population lying between the lower and upper 
boundaries. Based upon these statistical values, pixels 
30 lying outside of the primary distribution defined by the 
histogram are analyzed to determine whether they are 
acceptable or should be flagged as defective. 
[0019] Thus, as indicated at step 84 in Figure 3, all 
pixels lying to the left of boundary 74, or to the right of 
35 boundary 78 are analyzed to determine whether they 
are defective by searching for intensity levels lying to 
the left of lower limit 77 or to the right of upper limit 81 , 
and having non-zero population counts. 
[0020] In the embodiment illustrated in Figure 5, such 
40 pixels include pixels at intensities 86 and 88 lying to the 
left of lower limit 77. When such pixels are found, their 
intensity value is compared to a value derived from the 
mean and standard deviation values. Specifically, for 
pixels having intensity values less than lower limit 77, a 
45 comparison is performed at step 84 which may be ex- 
pressed by the following relationship: 

l b < m H - o H a 

50 

where l b is the intensity value for the outlying pixel, m H 
is the mean value determined at step 82, o H is the stand- 
ard deviation value determined at step 82, and a is an 
allowable multiple of the standard deviation. Any suita- 
55 ble value for a may be employed in this process, includ- 
ing non-integer values, depending upon the tolerance 
desired and the precision of the detector circuitry. For 
example, in a present embodiment, a value of 7 is em- 
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ployed. 

[0021] Where pixels lying to the right of upper limit 81 
are identified for analysis at step 84, a similar compari- 
son is performed. Specifically, the intensity value for the 
outlying pixel is compared to a value derived from the 
mean and standard deviation values as follows: 

l b > m H + ao H 

where the defined parameters have the same values as 
those described above. It should be noted, however, 
that the value for a employed in the analysis of higher- 
intensity pixels may be different from that employed for 
the lower-intensity pixels. 

[0022] If the analysis performed at step 84 indicates 
that the intensity of an outlying pixel lies outside the ac- 
ceptable range, the pixel circuitry is identified as poten- 
tially defective, and a value corresponding to the pixel 
address is added to a defective pixel mask at step 90. 
In general, the defective pixel mask will include values 
corresponding to the addresses of defective pixel cir- 
cuitry, and will be stored in memory circuitry associated 
with data processing circuitry 26. The mask may be 
used by data processing circuitry 26 in subsequent 
processing to filter the defective pixel information in a 
different way, orto disregard the information all together. 
Moreover, the mask of defective pixel circuitry may be 
used as a basis for indicating that a detector or associ- 
ated circuitry requires replacement or servicing. 
[0023] It should be noted that the defective pixel iden- 
tification sequence 44 permits pixels lying outside a pri- 
mary envelope of the detector histogram to be main- 
tained in a definition of functional pixels. Figure 6 illus- 
trates an exemplary histogram wherein a number of pix- 
els lie outside the histogram curve, some of which may 
be identified as defective while others may nevertheless 
be counted as functional. Specifically, in the histogram 
of Figure 6, a first outlying pixel 92 has an intensity value 
greater than that of the upper boundary for the histo- 
gram, but which may, nevertheless, be acceptable for 
imaging purposes. Similarly, a group of pixels, as indi- 
cated by reference numeral 94, lies to the left of the pri- 
mary envelope of the histogram, separated therefrom 
by an intensity value 96 having a population count of 0. 
However, the group of pixels 94 may nevertheless pro- 
vide important imaging information, and may therefore , 
be considered functional in the foregoing analysis. 
[0024] A second group of pixels 98 lies further to the 
left of group 94, and may include pixels which are con- 
sidered functional or defective, depending upon their 
relative intensity values and upon the envelope defined 
by the comparisons set forth above. Finally, a third group 
of pixels 100 lies far to the left of the preceding groups 
and would be expected to lie outside the range of ac- 
ceptability. 

[0025] If an outlying pixel is identified as acceptable 
or functional at step 84, the identification sequence pro- 



ceeds to step 102 where a search is performed for ad- 
ditional pixels having intensities lying to the left or to the 
right of the lower and upper limit values. If such pixels 
are found, the comparison of step 84 is repeated for 

5 such outlying pixels. This logic continues until all outly- 
ing pixels are analyzed and all pixels satisfying the re- 
lationships identified above have been identified and 
added to the mask at step 90. Once all outlying pixels 
have been analyzed, the routine returns or continues as 

io indicated at step 104. 

[0026] As will be appreciated by those skilled in the 
art, the foregoing technique offers a computationally ef- 
ficient method for identifying potentially defective pixel 
circuitry in an imaging system. For example, in the 

is present embodiment described above, only a small mi- 
nority of the total pixel population need be evaluated as 
potentially defective. All other pixels lying within the pri- 
mary envelope of the histogram distribution curve need 
not be evaluated by the desired envelope comparison. 

20 Moreover, the technique offers a straight forward imple- 
mentation which may be loaded and executed in exist- 
ing systems and performed on a periodic basis by op- 
erations personnel in a test or verification program. The 
technique may thereby supplement earlier or concurrent 

25 verification routines used to adjust data collected by the 
imaging system or to provide notice of the need to serv- 
ice or replace system components. 

30 Claims 

1. A method for identifying potentially defective dis- 
crete pixel detector circuitry, the method comprising 
the steps of: 

35 

(a) generating a test image including values 
representative of functional pixels in an image 
matrix; 

(b) generating a histogram of the pixel values; 
40 (c) identifying a desired sample of the pixels 

from the histogram and computing a statistical 
characteristic of the desired sample; and 
(d) comparing pixel values to the statistical 
characteristic and identifying pixels having val- 
45 ues deviating from the statistical characteristic 

by more than a desired amount. 

2. The method of claim 1 , comprising the further step 
of identifying potentially defective pixels, and 

50 wherein in step (d) only the values for the potentially 
defective pixels are compared to the statistical char- 
acteristic. 

3. The method of claim 2, wherein the potentially de- 
55 fective pixels are identified by locating high and low 

pixel intensity levels at which population counts in 
the histogram reach a predetermined threshold. 
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4. The method of claim 3, wherein the predetermined and an upper threshold value is computed by add- 
threshold is zero. ing a second multiple of the standard deviation val- 
ue to the mean value. 

5. The method of claim 3 : wherein pixels having inten- 
sity values below the low pixel intensity value or s 14. The method of claim 13, wherein at least one of the 
above the high pixel intensity value are identified as first and the second multiples is not an integer mul- 
potentially defective pixels. tiple. 



6. The method of claim 1 , wherein in step (c) a statis- 
tical mean and a standard deviation are computed 
for the identified sample. 

7. The method of claim 6, wherein in step (d) the pixel 
values are compared to reference values based on 
the mean and standard deviation values. 

8. T ho method oi claim 7 wherein an upper reference 
value is computed by adding a product of a first co- 
efficient and the standard deviation to the mean, 
and a lower reference value is computed by sub- 
tracting a product of a second coefficient and the 
standard deviation from the mean. 

9. The method of claim 1 , including the further step of 
storing values representative of pixels identified as 
defective in a memory circuit. 

10. A method for identifying defective pixel circuits in a 
discrete pixel imaging system, the method compris- 
ing the steps of: 

(a) analyzing pixel data representative of func- 
tional pixel circuits in the system to identify a 
desired population; 

(b) identifying pixel circuits outside the desired 
population as potentially defective pixel cir- 
cuits; 

(c) computing mean and standard deviation 
values for the desired population and reference 
values based upon the mean and standard de- 
viation values; and 

(d) comparing pixel data for the potentially de- 
fective pixel circuits to reference values to iden- 
tify defective pixel circuits. 

1 1 . The method of claim 1 0, wherein desired population 
is identified by identifying pixel circuits having data 
values below a lower threshold value or above an 
upper threshold value. 

12. The method of claim 11 , wherein the lower and up- 
per threshold values are determined by identifying 
pixel intensity values having pixel populations be- 
low a desired count. 

13. The method of claim 10, wherein a lower reference 
value is computed by subtracting a first multiple of 
the standard deviation value from the mean value, 



15. The method of claim 13, wherein the first multiple 
io is equal to the second multiple. 

16. The method of claim 10, wherein the pixel data is 
representative of a level of radiation impacting re- 
gions of a detector defining each functional pixel. 

15 

17. An imaging system adapted to identify defective 
pixel circuits, the system comprising: 

a data acquisition subsystem including a detec- 
20 tor circuit for generating pixel data representa- 

tive of pixels in an image matrix; 
a pixel data analyzing circuit coupled to the da- 
ta acquisition subsystem and configured to 
identify a desired population of pixels Irom the 
25 pixel data and to compute statistical character- 

istics of the desired population; and 
a comparison circuit coupled to the analyzing 
circuit and configured to compare pixel data to 
reference values derived from the statistical 
30 characteristics to identify defective pixel cir- 

cuits. 

18. The system of claim 17, wherein the data acquisi- 
tion subsystem includes a source of radiation and 

35 a radiation detector for receiving radiation from the 
source and for generating the pixel data based upon 
a parameter of the received radiation. 

19. The system of claim 18, further comprising a flat 
40 field filter configured to be placed between the 

source of radiation and the radiation detector during 
generation of the pixel data. 

20. The system of claim 17, further including a memory 
45 circuit coupled to the comparison circuit and config- 
ured to store values representative of defective pix- 
els identified by the comparison circuit 

21. The system of claim 17, wherein the analyzing cir- 
so cuit is configured to compute mean and standard 

deviation values for the desired population and to 
derive the reference values from the mean and 
standard deviation values. 

55 22. The system of claim 1 7, wherein the comparison cir- 
cuit is configured to compare only pixels outside the 
desired population to the reference values. 
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23. The system of claim 17, wherein the analyzing cir- 
cuit and the comparison circuit are defined by pro- 
gramming code in a programmable signal proces- 
sor. 
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(57) A technique is disclosed for identifying poten- 
tially defective circuitry associated with discrete pixel re- 
gions in an imaging system detector. Signals represent- 
ative of the pixels in an image matrix are generated (42). 
The signals are analyzed (44) to identify mean and 
standard deviation values from a histogram of the pixel 
population (82) . Pixels lying outside of a desired range, 
such as a distribution envelope determined the histo- 
gram, are compared (84) to the mean value plus or mi- 
nus a multiple of the standard deviation. Pixels lying out- 
side of the desired range are labelled or masked (90) as 
potentially defective. 
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